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Time modulated array (TMA) has received a great deal of 
attention recently, owing to their usefulness in numerous 
applications including radars, sensors and communications. 
Specifically, with the exploitation of harmonics, generated by 
periodically modulated switches, TMA is also promising candidates 
for direction finding. In this talk, we take a general review and new 
perspectives on the direction finding using TMA. Some novel ideas, 
such as direction finding with time modulated linear array, 
direction finding of linear frequency modulated signal with TMA, 
and 2-D direction finding with TMA, are presented and discussed. 
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Why choose time modulated array (TMA) 


Simple system: The minimum requirement 
is only two elements. 





Advantages > Low cost: The cheaper RF switches can 
replace the RF phase shifter. 


Multi-target detecting: Estimate multiple 
sources by sideband simultaneously. 
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— Subsequent development zl 
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Principle: Signals received by TMAs with 


Principle: The false peaks could be 


moving phase centre suffer from Doppler effect effectively suppressed 
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The harmonics of periodical switch function 
[Received signal | S(t) = U()exp(j2nFy¢) 
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x Simulation results 


—- the root mean square errors (RMSEs) ns N 


The RMSEs decrease with 
the SNR increase 
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As the two-element TMA was extended to 
multi-element linear TMA, The ratio of 
the fundamental and the first harmonic 
components will be non-monotonous. 


How to find the direction of arrival by 
analyzing the harmonic characteristic? 
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Simulation results 
— the root mean square errors (RMSEs) pm —. |] 
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Measurement results 
— measurement power spectrum AZ NS RR | 
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Problem 
— How to detect in space ? az IN 





As the environment is extended İrom 
plane to space , both of the azimuth and 
elevation angles are considered. 


How to estimate both the azimuth 
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Simulation results 
— power spectrum az IN 
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Simulation results 
— the root mean square errors (RMSEs) pm —. |] 
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